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(54) TOROIDAL CVT CONTROL DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide fail-safe 
measures superior in cost performance for a toroidal CVT. 

SOLUTION: This c o ntr ol device comprises a normal 
condition shift control valve 229 for controlling 
forwajd-to-reverse run, an actuator 239 for actuating 
the valve 229, an abnormal condition fixed shift control 
valve 237 for controlling forward run only, an abnormal 
condition fixed shift control valve 238 for controlling 
reverse run only, a first change valve 215 for 
connecting gear change hydraulic chambers 111, 112 and 
a normal condition shift control part U1 or an abnormal 
condition shift control part U2, a second change valve 
212 for connecting the gear change hydraulic chambers 
111, 112 and the forward fixed valve 237 or the reverse 
fixed valve 23B, a first solenoid valve 219 for moving 
the spool of the first change valve 215 and a manual 
valve 203 for moving the spool of the second change 
valve 212 with the operation of a driver. 
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y-7*©iw6*iiai]i*i*, L/c^-prifeisi^m^x'; 
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K, hn-f ^;i/C VT 1 0 l±> xv 

v > i (Dibjjm 2 k h - *s a y >/< 3 i-fr LTlg 

M/t7Hlt, gvt7H 1 KMt 
^-g-?n7t4 J Sfe<7)7'5'l''7 , J ->t7 h 1 2 ClfLf,<D 
yt7h 11,12 K¥*TKE«S:ft7t-fc* V^'J ">t 
7 h 1 3tt#n o ^7'JVt7M2±K20 
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>7-o-9 2 3 ^oo-o|iJ 0 &A7JTV 2 1 
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[0 0 2 2] yf v h->t7> 1 1 WRxVvViffliS 
SB^^I 1 ^-Y?!) 30^1^31 rt s Ktf h ix, -tJ}> 
f Jyt7 b 1 3^fix>5?>«J|«fc»2^r'\ , 3 2 7J* 
HeSft^Sl^^tt-C^ftPj^^-YS 1, 3 2#T-f 
K/HP*3 3-ca«fLTV»*„ gl^31 tAJ)T< 
X? 2 1 fcwWfcn— f-r V^ftAflMIM 0«£()n 
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>^';->^7 h l 3 tOBU^'f ^9 ?f8 OaHtxA 
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[0 0 2 4] -t* >r>) *sM7 h l 3OxVvVfl0SaS|5 

^■Y4 a, 4b#7>f K^4cfagUv^o f 
W 77 V'>">lrA'*E5*?>tta r 4IE«»6 a, 6 b IC 

hyt7H l<0Rx>yv«Si»H*l^"1r?U3 0<O 
gll ***3 1 TKiiSa-&*-f;V'K>'7'9 0#Ef ?tl 

in 2 & j: nm 3 Ic^Lfco 
[0025] [jeanff«] in 3 tc^-r i 3 

3^1*2 0«*/<V-n-7 2 3 l±^^*6 2 4 Sr^LT 
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[0 0 2 8] D-^ 7 7f7'f/2 0 4lin-??yf 
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4 2 Sr^LT^tc^llii-^-tlCJ: 9*aW**2 2 9 
[0 0 4 1] (^-K-i->7*) NV>->'ifcli 

p uyWftMft vv^tii, ftaunc, » 
7;w\>y2 0 3t:ioto-^?7f >2 0 4i3 
J:«'/W^57f5'f'/2 0 SKIiv-fftk^'f 

*?-.y^8 Oliv^-f^ "C- * b**? 
b 1 lfl0^fj-fc*>^V b 1 3flSKl&;£J:d s {Sii£ 

0«O^2^3 2**l3et. W#v>d-^'^7 
v * 7 M 3 ±T*^ 2 5 0<D«2^5 2 4<|1IE 

l> -E-*uc#v*aim«*8MS6 oo*me 2, 

^-v*^'J-V6 133 J: Xfu-91v + l O^W^Jliiafi 

[0 0 4 2] iOtt«-rhn^^Vi/*t0f5£OSEa 
it (GNI/y* : Rg n : B7#ffil) KWMtiin- 

mites x v®&&m**-&-r & ° ^ o t § g t&*a*# 

6 3#lKL.tv>^J:t4t, D-^57f 70^ 

^Ltig i&smui § m s & v»ttjw**s-r * £ t »c & 

£ 0 Ztl&ifV- K-i- b?* (GN) cott^-r-* 

[0 0 4 3] («t*n— K) »Jlt+4fc*DV>V 

ia7JW\>7"2 03i:i-5tn-^57f 5^f>2 0 
4 iJiU^-f ^7 ?f 9 4 >2 0 5 <OV»-f tHZ t 9 4 > 
MSm&SKZo jE#B#li£2 SOL 2 2 0#*>i« 
ftT^3 S f t 2 0 7<OX7*-^ f *t"^itL-CV^o 
U:* s otD-^7";ffflDSV2 0 6«fi-t^ 
*0%i:t*i:tt > n-?7ff 7 0£«$*£-f*£fctf* 
■e**o — ^'fi'7?ffflDSV2 0 9©fa-f 
-fifnil 0 0%t LT^-f ^77f 8 0£ft?2fe©3: t t 

[0 0 4 4] GNtltli, ^--y b Vv*»±. 88U 
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fz X n \Z bn4 jTJUVi' < & *K -^O^-^V 
^^6 2 0@eiS«* s <g:TLT4 v^-7"^^6 3* ? 

flrilWGjKiateUfc** @8t:^L^tiTi:i- 
b l/vt^S < ^-i»Matn-*- K^SttSo 4 
^7^7H l*e>0»»tt, HI 3 Ofc 

L-cj£g**BMt 6 o\zxu$tiz>tmmz, m& 

£%M*2 0, 2 0, SfS2*-^?"J5 0 SrSlfi LT fciSlfi. 
WWMR6 0U.W!jS*U LW©t.-tA>'^ , )yt7 
10 H3U613J1.*. 

[0 0 4 5] (^-ft-K) Hin-t-KL-eii? 
H/yt#/h?<^^>tv»<t, 0 8lc?f-f-4t?^i-J: 

n-^7?ffflDSV2 0 6 0fa-f-(f5: 10 0% 
t LTn-^?7f 7 OiMIH-fZtmmz^J 91-y 
ffflDSV 2 0 9«Ofi-f-f$l:0%i:LtM?7 
•yf 8 0 fc*M£-f &„ 4 vy^ hyf7H 1 ^f><0g) 
2jtJ, 6 0£»e>f\ *S^^#2 0, 

2 0, g2¥*ft5 0, A0 7"/f 8 Ofc&fiLT-fc 
20 *^^';yt7H3(:fel?n&J:^:4Jo £*LK 
£ 1)0 8 Kft-f-H-C^I-J: 0 Id-v b V->*i: b n-f 

[0 0 4 6] ±E«lft#'fvH±, n-t-KLtM 

— Sci" S#4> bT&»K £<7>£H&*'4>b£$fcKSM 
2 3 9 izmjji- &Mfflii-%<Os*)l'X&<7>1g}$.&\ali> t M& 

[0 0 4 7] (Stjfcn-*- K) JSLtKttU SK*© 
#jjt4i ^ e, fat*- & *i> R V > w^Jl^fi 1 v > v 7 t"«J 
30 l)mx.&i:^ m&LizilK, 7^*7^72 0 3 
Ciotn-?? ?f7-f >2 0 4 /flt^9 4 >BEd*« 
i£$;n£o Lfc*^tn-?77ffflDSV2 0 6©f 
a „ t ^j0%iti;tfn-^7">'f 7 0«r$S^ 

Z e £ © R V > -7W f> G N tt»T «i S i6*«± i 

lfi/h-eab-5o 

[0 0 4 8] i£0GN«^*^SM2 3 9 ^W*1-*«l 

40 >f^H/y*^b?<i")> *««*t^^6 20B 
gatft^±# LT -i y 9—ffc* 3 ? 6 3 A^Jl*(S]l-ia 

< 4*aJtn— =e- K#*a+&o -Yvy-ybvir 
7 b 1 1 *in-t-KLtHC<x 
S**^« 6 O^^fiLT-b* V^'J b 1 31^5 

[0 0 4 9] n>hn-)^7h3 00 

li» 19 CS51-a£aM*ttfc*v»T-3--? b UytS-ftg 

50 S*Vt3 0 4<73tB7J€-f-7i i P>a^.^*W^t^ D '>' 
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S££ £ H & K. £ T <4 * T i m*- > v V Bte&N 

e o^r^Je-f'&o *?" LT, dOg«a:>-y>ll^N e 

&) **jlJ£Sft-5> J: n EI 8 I^L^Sl^oT, 
SM2 3 9 J3 i S V 2 0 6 , 2 0 9 *. 

[0050] mi&nowmmm *K*n»oiiwt 
[0051] mnonmtstimw) *1\ nnr (ft 10 

UlOMt, «aMbflSK»l?ftHI6*>*3 01-3 
0 3IS<7?*«t* 4 **o ISJSftlJ^SBU lOfWtkli, « 
;L14\ jEttWMBJHSWUP* 2 2 9 0^^-*tn» K2 
4 l^f-f 3E*l«S*«#ll#fflSM2 3 9 <^n 

K 2 4 0 •T'f^^x WSM239 06Bf«t^f * 
4o -*>«td&*&-&<4, (SM'2 3 9 Ktti-* 

/<**aW>«*UM-) £tB£LT<>, JEJSLft^ (ha 

*0*ttKafev»"rjE*«HeiSI«!iP«U 1 20 
14 (Rt =Ne/No) o 

[0 0 5 2] ZtliZttL, -t>-9-a^t*fe- LTtt 

B«HBj*Jt k*«aifc t ©i* iT-^WJefili^** ^ t * 
^oT[51^-fe>-9-3 0 1 -3 0 33S^*^T**4C: t** 

[0053] (jE*^seawfP»u 1 <«^« 

t'^S2 •CjE*«f*a«»«U 1 ©JMtOTWfSfl.*: 
t#t±, ifXf^S3tflS0L219Srt7t 
Ltgl S f t 2 1 50^y-A'**»w»ttS*4o * 
O^m, > 2 1 4 36***1* A» 7-f>2 2 2 t 40 

««U 9>f >ff*»»2 S f t 2 1 2K«&S*t-5>o * 
-f > 2 2 3 ri**1£B#:tii£ffl*iiff 9 H > 2 

2 5 tmmt, mmmmKv^y 2 2 

f*ji7^>2 2 8t*«i-*o ^1 0 lEisn^wmu 

u iosea«»j#2 2 9 fcSEa*fT«i 1 1, int 

[0 0 5 4] ^f'^S 4-Cf5jtD-*- KL-Cjfefrl 3 

- K H -Cjfeff * T* * 4 t W W ? n i: # ti , v>f^tD 

U yy'tii*?,, $2Sf t21 2<OfflW#~ MCli 50 
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5M*?-f >2 1 1 fcST?* >EE**«I&**U SE§2S 
f t 2 1 2O^7'-^* t £lw^iilLTV^ 0 -g-<0^*. 
**NfA*7^ > 2 2 2 A*«Iit^F Xti 7 -f > 2 3 1 i« 

* e i tzm-smm&mmE.? 0225 *«itjt^affl 
2 8* s fia^affl«S7'f v2 3 5 tmm-rz 0 

0 JMT"*j«*W»«U 2 OttgB»jgK&fltm#2 3 7 t 

^anfrsti 11, 112 ttfmm-tZo 

[0 0 5 5] CfUCftU ?yS4, S9-C^fii 
tNO<0tl, of iJ^Jln-*- KR-Cjtff^T-** 
fcJRIBfSix^t |l±, R b>vT2b4^f>. $2Sf t 

2 1 2 <Dm®#- I Kitfri&y J > 2 1 lSriHT5^> 

it2Sf t 2 1 2<r>A7-)l>&Glz 
&MLr^Z>o *<r>m&, IfltAt7'fv2 2 2#t 
3t«FA*9^> 2 3 2 fcSHKU 5-f vflEj&*»iWMI* 

a*MMp2 3 8ic«*&?ft^ 0 ttzm^nm^mms.^ 
4>22 stf&mmm&mmE.? 4 >2 3 4 t&^u 

»#WPifc*ffl»ffi9 << > 2 2 8 **t£iiB#aftS/Bflil£? 4 
>2 3 6 tm&irZo oi»)J|#l»jea[«lfP«U2 0Kk 
«B#fflg?SS*tl®#2 3 8 tssa*fr« 111. 1 1 2 t 

[0056] <jnn*ffljEaw«#> »*«faEaw»« 
u 2 oitrJiWffljEawMW* 2 3 7 & x zffem&m$z&m 

fflj?2 3 Stiv^T^^H^-e^^o i-^*>*»«TJl*2 

3 7t±, 07 Kff*R a-C^-f «t ^ GNilJltjifiO 

^jl#2 3 8 f±, E17 1C^R bT-^-tJ:^ K, GNi 

[0 0 5 7] «ritffl@^Vv*R a t±. 08^^t-i^ 

^Sl^n^o n-*- KiSa- ? h l'">*G 1 14, & 
TOlJIgJS^j&ifc^fcSJt&o *- KH36-3-- 

5 MTO 4 ifgJSw^iiJt^ t $ tibo 

[0058] ikm>mm%.i'"s*Rbit, ms^i-xi 
&mm<om%.3-=--y m^->*g 3 tcfg»$tt4 0 - 

•C#4^iiJtlcK5cStL, {?!lx.lfMT<73R e vgjg^^ 

[0 0 5 9] Af'?7"S3T-«lS0L2 19W7fc 
r?n, JEHH*fflSS»W»# 2 2 9 K£Z>$£m 

tm*h. *«l*ffl*aW»#2 3 7 *fcli2 3 8 lC«t 

Jt**, 'S^, @5e^iSJtR a (Gl) . Ra (G2) t 
tzltRb (G3) C-§tLtv>t fc^l i 0 KWi&Zm 
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[0 0 6 01 « ilIS ^ff 2 22 

U«<6T*o TO* » 2 2 3 

y&mm$lfr?4'2 3*' 2 2 5, * 

, ?«*ffl^ESi new** 14 *' ZZ 
U ,1 2 2 8 2 2 6 teat-c*affl 

ffitflffiv 4 > 2 3 6 , 2 ^ » , * 
**nrirt w<- 2 4 8 oJSSbi- i ■> * TtttAffiUlS* 2 

K ,FS»«l2SOL2 2 0**y*^*J» 3t 
[0 0 6 4] *v>t?, ^r^S6li : »«» * 
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«i. Ell (C^Lfei^lc-bAV^'J 

h i 3 oi]e3S*^ai--&*s-t>-9-3 0 3 Ztitfjrj 

e fc¥® (**V^ r, ;->lr7 h 1 3 Oilier) N s fcrt* 
<b*i6-&WCab4 (Rt=Ne/Ns) „ fc/iU 0$£ 
Sb&Vh? < ft^iSS^lSlis *&-t>-9-3 0 SO-fl^-tf* 

[0 0 7 0] i-^rt)*,, ^t7yS12-S14f, 0 
e-bv-9-3 0 1 - 3 0 3HP<0^#^43jgf$jx. ZV*)*, 
T-fcilfKitiftT'-f * * !3fcg:-t V* 3 0 2 0*0^** 

s i 5 niiA,-c, flta-t v-9- 3 o 3 fcftffl Lt\ je*i* 

[0 0 7 1 ] rfteJtu x>?;>HW*>f 3 o i 
iWUD, **HIE»*>*3 0 2 

*>*3 0 3©W#jW&l»Lfci:*»i, Jf^Lr**S» 

[0 0 7 2] ft is, ifc|»* , *JlS*i.4v»i:#tt, *x;> 

[0 0 7 3 ] [;rofn^f^CVT©#t] 

(1) :whD/fmVT10m jE*B*KUU IE 

fM«#2 3 0 iYfflUkk SM2 3 9 U dfg*, 00 

[0074] (2) *nn*Ktt, JMfWfflosea 

$W#2 3 7, 2 3 8 Srfflv^T^aSlJ^ltrSI^-f 2>o 

[0 0 7 5] (3) £*if>o*#«FirJifflSEa 

$1J®# 2 3 7 is «fc zrAHri^^JtfflSeiSIHIff^ 2 3 8 *^ 

Mmt&Mme>2o<0&&®mft2 3 7, 2 3 8 tfx. 
Tttv>4* t , M***t«if7y7L4<T*tro -f 
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tlio »S1-tLlf, —fete, tfl-ft7x-»"t-7t 

y^C VT 1 OTMi, CO=fitWK-*-&lg**?r;&ft 
fc/<7>* X fccoTifcoT, axyjiy* 

[0076] U) s&k, *#p*kwu *#«M8*ai 

$OTSBU 2 tfflvv jEttttfflKjgMWftU 1 *— WBv» 
S;i^v^f>> ft&ajE#l*JllK&M*|l«BUl C# 
iii&^j$ftW#2 2 9<D*7-;l/)&*X-rW ? * LT 
3 9OO?K2 4 0^f-(^L 
* a v>ii -to 4 •? ? t&9i 

20 [0077] (5) a«E#o->7 n»f^»caitcf 

j7;a7Mivr2 0 3©«tttt*»SCJ:-aT*2 
S f t 2 1 2 K»1"*fl«m«)«»OTI*Kff *>#U D 

[0078] [ttomto^ai] ja±o**ojg»-c 

u 1 tmisnmiE*mmu 2 t-e^iit Lfc*«, ieut 
bwbjkmmmru 1 k»in*fflSEa«w»u 2 t-cw* 

30 lc|g^rfcJ:v» 0 i-ftt>^, % HI 5 b y 

— *><DUy Ktli!glJ^)'ftbOlO(Ob7— *><DU y K 
Kt^'J-te.** A£&<fro»j\ 2bizmc<m5 fcfcL 

LT, -^<73^«llCI±, IE#l^ffl3EaiflilJ»«U .l OU> 

f^jSffl^ii§ijffl)#<o 7. 7°- ;p * ttr mm «jw< 

40 [0 0 7 9] 1-*ttf> iE#l*ffl*a«fl««U 1 
SI6f*t*1Sl^ffl3Eai«yf9»U2 0^fii^i:* t J: •)- 

[0 0 8 0] 

[f§93<7?2&m] tt±OJ:dt:. *»W»^J:fttf, WMII 

50 h/<7*-^>X ± <lii:4£t7!) s -C-^^ 0 
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